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Prediction of apple storage quality using BP neural network based on envi-
ronmental gas information

ZHANG Yong-chao', ZHAO Lu-huai®, WANG Hao', ZHANG Yu-hang'
(1.City College, Xi‘an Jiaotong University, Xi’an 710018, China; 2.School of Electrical Engineering , Xi “an Jiaotong University , Xi’an 710049, China)

Abstract:  In order to solve the problem of complex and low accuracy of apple storage quality prediction, the BP
neural network based on environmental gas information was designed. The correlation between temperature, gas volume ratio
and physical and chemical properties of apple in storage environment was analyzed, and then the storage temperature, gas
(oxygen, carbon dioxide) volume ratio and physical and chemical properties (hardness, soluble solid content, total acid
content, moisture content) were measured. Sixteen groups of temperature and gas volume ratio data were used as the input
of BP neural network, and the physical and chemical properties were used as the output of BP neural network to train the
established BP neural network. After training, five groups of non-training samples were used to verify the results. The re-
sults showed that the relative error between the predicted value and the measured value of apple storage quality using BP
neural network model was less than 5%, which could meet the accuracy requirements of apple storage quality prediction.
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Fig.1 Structural block diagram of measuring system for O,

and CO, concentration
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Fig.2 Structure diagram of BP neural network system
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Fig.3 Relative error curve of apple hardness in the training of

BP neural network
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Table 1 Relative error between predicted hardness and measured

hardness of apple

WE OB co iR X BUZ AR

WME  SIE iR
) (%) (%) (x10° Pa) (x10° Pa) (%)
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Fig.4 Relative error curve of apple soluble solid content in the

training of BP neural network
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Table 2 Relative errors between predicted and measured apple sol-

uble solid content

AIETER AT Hi%F
HE OB COMABL myasE BYasE
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© ) (w) BN S (o
(@

0 20.86 0.03 12.67 12.39 2.3
0 20.54 0.07 13.37 12.90 3.7
0 20.32 0.10 12.20 12.78 4.6
0 19.98 0.27 13.12 13.59 3.4
0 19.20 0.34 14.24 13.80 3.2
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Fig.5 Relative error curve of apple total acid content in the

training of BP neural network
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Table 3 Relative errors between predicted and measured total acid

contents of apple

WE OB oy BILER SRR T

(C) (%) (%) ﬁﬁ%ﬁ %‘j%ﬁ ?n;f
0 20.86 0.03 0.297 0.291 1.9
0 2054 0.07 0292 0286 24
0 20.32 0.10 0.267 0.274 2.6
0 19.98 0.27 0.251 0.260 3.5
0 19.20 0.34 0.243 0.251 3.1
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Fig.6 Relative error curve of apple water content in the train-

ing of BP neural network
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Table 4 Relative errors between predicted and measured apple wa-

ter content

: | L KR KRR A
L OFPUE COMTIE Tl oo o

(%) (%) (%)
0 20.86 0.03 87.89 85.66 2.6
0 20.54 0.07 82.33 85.32 3.5
0 20.32 0.10 88.41 85.17 3.8
0 19.98 0.27 86.82 85.03 2.1
0 19.20 0.34 88.48 84.91 4.2
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